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STEERING WHEEL ASSEMBLY WITH
COVERED LIGHT SOURCE

CROSS REFERENCE TO RELATED
APPLICATIONS

This application claims priority to and incorporates
entirely by reference U.S. Provisional Patent Application

Ser. No. 62/958,283 filed on Jan. 7, 2020 and entitled
“LIGHT THROUGH LEATHER LIGHTBAR.”

BACKGROUND

Conventional steering wheel lightbars are assembled by
installing a housing, printed circuit board assembly (PCBA),
thermal pad, diffuser film, brightness enhancement films,
wire harness, and/or light guide onto a foamed armature/rim
of the steering wheel assembly. The foamed armature 1s then
wrapped 1n leather and/or other materials. Finally, a trans-
lucent lens 1s assembled to the leather wrapped foamed
armature completing the lightbar assembly. Due to the
difference in lens and leather material, the location and
presence of the light guide 1s easily 1dentifiable.

BRIEF SUMMARY

The present disclosure 1s directed to an 1llumination
system for a steering wheel assembly of a vehicle. Various
implementations include a housing coupled to a rim of the
steering wheel assembly and at least one visible light source
1s disposed adjacent the housing. The visible light source
emitting visible light through an opening 1n the housing and
towards the vehicle occupant. A lens covers the opening in
the housing such that an inner surface of the lens 1s disposed
adjacent the opening i1n the housing. A cover material 1s
provided that covers an outer surface of the lens and at least
a portion of the rim, the cover material including translucent
and/or transparent portions, wherein the lens 1s not visible
through the cover material. Visible light from the visible
light source passes through the transparent and/or translu-
cent portions of the cover material.

In some 1mplementations, the cover material includes
opaque portions.

In some implementations, the cover material includes at
least one of a translucent leather material, a translucent
artificial leather material, and a translucent fabric material.

In some 1implementations, the translucent and/or transpar-
ent portions of the cover material are not visible until the
visible light source 1s illuminated.

In some 1mplementations, the visible light source, the
housing, and/or the lens 1s not visible through the cover
material.

In some 1implementations, any seam between an edge of
the lens and the rim of the steering wheel assembly 1s not
visible through the cover matenal.

In some implementations, the 1llumination system further
includes a light guide received within the housing, where the
at least one light source disposed adjacent the light guide.
The light source 1s disposed adjacent at least one of a first
end and a second end of the light guide, the light source
emitting visible light into at least one of the first and second
ends of the light guide through the light gmide and out an
outer surface of the light guide. The 1nner surface of the lens
1s disposed facing the outer surface of the light guide such
at least some of the light emitted from the outer surface of
the light guide 1s directed toward the lens.
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2

In some 1implementations, the light guide and the housing
have a corresponding arcuate shape, the arcuate shape of the
housing and light guide corresponding to an arcuate shaped
portion of the rim.

In some implementations, the wvisible light source 1s
thermally coupled to a frame of the steering assembly such
that the frame transfers heat from the visible light source
toward the frame.

In some 1implementations, the lens 1s translucent.

In some implementations, at least a portion of the lens 1s
opaque.

In some i1mplementations, one or more light directing
films are disposed 1n a path of the light emitted from the light
source.

In some i1mplementations, one or more light diffusing
films and/or light enhancing films are disposed 1n a path of
the light emitted from the visible light source.

In some 1implementations, at least one masking layer 1s
coupled to the lens, the masking layer at least partially
blocking and/or shaping a boundary of the light emaitted
from the visible light source and/or light guide when used.

In some 1implementations, a second housing 1s coupled to
the housing, the second housing positioned around a cir-
cumierence of the rim of the steering wheel assembly from
the housing.

In some implementations, a plurality of housings are
coupled to a front surface of the rim, wherein opposing ends
of each of the plurality of housings are coupled to an
adjacent housing such that the plurality of housings fully
encircle a circumierence of the rim.

In some 1mplementations, the opposing ends of the plu-
rality of housings are bonded together using at least one of
a mechanical and a chemical fastener.

In some implementations, the bonded opposing ends of
the plurality of housings are sanded after being bonded
together to prevent appearance of a seam being visible
through the cover material.

In some 1mplementations, the housing and the light guide
(when used) have a corresponding arcuate shape, the arcuate
shape of the housing and light guide (when used) corre-
sponding to an arcuate shaped portion of the rim.

In some implementations, the visible light source includes
a plurality of individually controlled light sources positioned
around at least a portion of a circumierence of the rim of the
steering wheel.

Various implementations of an i1llumination system for a
steering wheel assembly of a vehicle comprise a housing
coupled to a rim of the steering wheel assembly and a light
guide recerved within the housing. A visible light source 1s
disposed adjacent the housing and emitting visible light
through an opening in the housing, the visible light source
1s provided adjacent an end surface of the light guide and
emits visible light through the light guide and out the outer
surface of the light guide. A lens 1s provided covering the
light guide such that an mner surface of the lens 1s disposed
facing an outer surface of the light guide. A cover material
1s provided covering an outer surface of the lens and at least
a portion of the rim, wherein the cover material includes
translucent and/or transparent portions. The light guide
transmits visible light from the visible light source through
at least a portion of the outer surface of the light guide, and
the light from the outer surface of the light guide passes
through the lens and the transparent and/or translucent
portions of the cover material. The translucent and/or trans-
parent portions of the cover material are not visible until the
visible light source 1s illuminated.
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In some 1mplementations, the light source 1s an LED.
In some implementations, the light source includes a
plurality of LEDs positioned around the circumierence of
the rim of the steering wheel.

BRIEF DESCRIPTION OF THE

DRAWINGS

Example features and implementations are disclosed in
the accompanying drawings. However, the present disclo-
sure 1s not limited to the precise arrangements and instru-
mentalities shown. Similar elements 1n different implemen-
tations are designated using the same reference numerals.

FIG. 1 1s a top partial cross section view of an example
illumination system and steering wheel rim.

FIG. 2 1s a partial front view of the illumination system
and steering wheel rim of FIG. 1.

FIG. 3 1s a top partial cross section view of an example
illumination system and steering wheel rim.

FIG. 4 1s a partial front view of the illumination system
and steering wheel rim of FIG. 3.

FIG. 5 1s a cross section view of the 1llumination system
and steering wheel rim of FIG. 1 and/or FIG. 3 along section
lines A-A.

FIG. 6 1s a perspective view of the light bar of FIGS. 1-2.

FIG. 7 1s a perspective view of the light bar of FIGS. 3-4.

FIG. 8 a top partial cross section view of an example
illumination system and steering wheel rim.

FIG. 9 1s a partial front view of the illumination system
and steering wheel rim of FIG. 8.

FIG. 10 a top partial cross section view of the 1llumination
system and steering wheel nnm of FIG. 8.

FIG. 11 1s a cross section view of the illumination system
and steering wheel rim of FIG. 9 along section lines A-A.

FI1G. 12 15 a perspective view of the PCB and light source
of FIGS. 8-11.

FIGS. 13-15 are partial front views of an example 1illu-
mination system and steering wheel rim.

DETAILED DESCRIPTION

An object of the present disclosure 1s to provide a steering
wheel assembly including an 1lluminated lightbar for display
to vehicle occupant(s). As described here, the steering wheel
includes a covering material that conceals the location and
presence of a light source and/or lightbar. FIGS. 1 and 3
provide a top partial cross section view ol an example
illumination system 100 provided on a steering wheel rim.
FIGS. 2 and 4 provide corresponding partial front views of
cach of the illumination systems. FIG. 5 provides a cross
section view of the illumination system 100 and steering
wheel nm of FIGS. 1-4 along section lines A-A. The
1llumination system 100 includes a housing 102 coupled to
the rim 104/armature of the steering wheel. A light guide 106
1s received within a housing 102. For example, as illustrated
in FIG. 5, the light guide 106 1s mounted on a base 120
portion of the housing 102. The base 120 can be formed with
the housing 102 and our separately formed and coupled to
the housing 102. As prowded in FIG. 5, the inner surface 126
of the light guide 106 1s positioned adjacent the base 120 and
the outer surface 128 1s positioned facing the front surface
(e.g., passenger facing surface) of the steering wheel assem-
bly. A light source 108 can be disposed adjacent the light
guide 106 such that the light source 108 emits light into the
light guide 106. The light 1s then directed through the outer
surface 128 of the light guide 106 and toward the front
surface (e.g., passenger facing surface) of the steering wheel
assembly. As illustrated 1n FIG. §, the light 1s directed
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through a light channel 118 towards an opening 116 1n the
housing 102. The light then passes through the lens 112
(from the inner surface 130 of the lens 112 to the outer
surface 132 of the lens 112) and cover material 114 towards
the vehicle occupant. As described 1n more detail below, the
light channel 118 has straight opposing side walls for
directing light from the light source 108 to the opening 116.
As provided 1n FIG. 5, the opposing sides/walls of the light
channel 118 are symmetrically shaped and similarly angled
between the light source 108 and the opeming 116.

In an example embodiment, the light source 108 includes
at least one LED. The LED can be coupled to a PCB 110 for
controlling its operation. The light source 108 can be ther-
mally coupled to the nm 104 of the steering wheel assembly.
For example, a heat dissipating material can be provided
between the light source 108 and the rim 104 for transferring
heat from the light source 108 to the rim 104. Example
steering wheel assemblies including a heat dissipating mate-
rial thermally coupled to a light element provided on the
steering wheel rim are described in U.S. Patent Publication
No. US 2014/0301097, which 1s herein incorporated by
reference 1n 1ts entirety. The light guide 106 and light source
108 can have a corresponding arcuate shape as the housing
102 with respect to the corresponding arcuate shape/curva-
ture of the front surface (passenger facing surface) of the
steering wheel assembly.

In other implementations, a light guide 1s not used.
Instead, light 1s emitted from the light source directly
towards the front surface (passenger facing surface) of the
steering wheel assembly. As a result, the light visible to the
occupant 1s brighter because 1t does not pass through a light
guide before being directed toward the occupant. Addition-
ally, this allows for a segmented and/or several individually
operated light sources providing more customized display
options, €.g., stationary or moving text, light effect, pattern,
logo, graphic or other unique light display. FIGS. 8 and 9
provide top and front partial cross section views ol an
exemplary illumination system 100. The 1llumination sys-
tem 100 includes a housing 100 coupled to the rim 104/
armature of the steering wheel. FIG. 10 provides a partial top
cross section view similar to FIG. 8, taken at a location
closer to the perimeter of the steering wheel rim, closer to
the 12 o’clock position, compared to the cross section view
of FIG. 8. FIG. 11 1s a cross section view of the 1llumination
system 100 and steering wheel rnnm of FIGS. 8-10 along
section lines A-A. As illustrated 1n FIG. 11, the light source
108 15 coupled to a PCB 110 for directing its operation. FIG.
12 1llustrates a perspective view of the PCB 110 and light
sources 108 of FIG. 8-11. The light sources 108 are posi-
tioned along the length of the PCB 110. As provided 1n FIG.
12, the light sources 108 are arranged 1n an arcuate pattern
corresponding to the arcuate shape of the PCB 110. The light
source 108 (e.g., a top-firing LED) 1s positioned adjacent the
housing 102 such that light emitted from the light source 108
1s directed through the housing 102 and opening 116 toward
the front surface (e.g., passenger facing surface) of the
steering wheel assembly. The light 1s directed from the light
source 108 through a light channel 118 towards opening 116.
The light then passes through the lens 112 (from the nner
surtace 130 of the lens 112 to the outer surface 132 of the
lens 112) and cover material 114 towards the vehicle occu-
pant.

As provided in FIG. 11, the light channel 118 has a
decreasing tapered shape between the light source 108 and
the opening 116. In other examples, the light channel 118
can have an increasing tapered shape, a straight shape, or
any other regular or irregular shape for directing light from
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the light source 108 to the opening 116. As provided 1n FIG.
11, the opposing sides/walls of the light channel 118 are
symmetrically shaped and similarly angled between the light
source 108 and the opening 116. In further examples,
however, the opposing walls/sides of the light channel 118
can be differently shaped or angled between the light source
108 and the opeming 116. As illustrated i FIG. 5, it 1s
contemplated that the illumination system 100 of FIGS. 1-4
can have a similar cross section to the 1llumination system
cross section as 1illustrated 1 FIG. 11, e.g., including open-
ing 116 and channel 118.

In any of the 1llumination systems 100 described above,
the housing 102 1s used to secure the i1llumination system
components to the steering wheel rim 104. The housing 102
can 1include a single housing component extending around
all or a portion of the circumierence of the steering wheel
rim 104. Example steering wheel assemblies, including a

light guide and associated housing, covering films, and
lenses, are described in U.S. Pat. No. 9,233,638, and U.S.

Patent Publication Nos. 2018/0208111 and 2016/0311366,
which are herein incorporated by reference 1n their entire-
ties.

In another example, the illumination system 100 can
include a second housing coupled to the first housing 102.
The second housing can include the corresponding light
source 108, light guide 106 (when used), etc. The second
housing positioned around the circumierence of the rim 104
from the housing 102. In another example, the i1llumination
system 100 1ncludes a plurality of housings coupled to the
rim 104 (e.g., around the circumierence of the rnm 104 and
along the front surface). Each of the plurality of housings
102 may include a corresponding light guide 106, light
source 108, PCB 110, etc. Where a plurality of housings 102
are 1ncluded, opposing ends of each of the plurality of
housings 102 can be coupled to adjacent housings 102 such
that the plurality of housings 102 form a continuous member
around the circumierence (or portion thereof) of the rnm. It
1s contemplated that several housings 102 can be provided
and coupled together such that the plurality of housings 102
tully encircle/traverse the circumierence of the rim 104. The
opposing ends of the plurality of housings 102 can be
coupled and/or bonded together using any suitable mechani-
cal and/or chemical fastener. The bonded ends of the hous-
ings 102 can be sanded or otherwise smoothed after being
coupled/bonded together. The smoothing of the coupling
point prevents the appearance of a seam (e.g., a secam
between adjacent housings at the coupling point) from being,
visible through the cover material 114.

Alens 112 1s provided covering the light guide 106 and/or
opening 116 in the housing 102. In the example 1llumination
system of FIGS. 1-5, and as 1illustrated 1n FIG. 5, the inner
surface 130 of the lens 112 1s disposed facing an outer
surface of the ligh‘[ guide 106 such that an 1nner surface 130
of the lens 112 1s oriented towards the light guide 106 and
the outer surface 132 of the lens 112 1s oniented away from
the light guide 106 for directing light towards the front
surface (passenger facing surface) of the steering wheel
assembly. For example, the outer surface 132 of the lens 112
1s oriented towards the passenger compartment of the
vehicle such that light emitted from the light guide 106 and
through the lens 112 1s visible to vehicle occupants. In the
example 1llumination system of FIGS. 8-11, and as 1llus-
trated 1n FIG. 11, the lens 112 1s provided over the opening
116 1n the housing 102 such that the inner surface 130 of the
lens 112 1s adjacent the opening 116 and the outer surface
128 of the lens 112 1s orientated away from the light source
108/opening 116 for directing light towards the front surface
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(passenger facing) of the steering wheel assembly. As such,
light emitted from the light source 108 and through the lens
112 1s visible to the occupants.

In either embodiment, the lens 112 can be constructed
from translucent material. In another example, at least a
portion of the lens 112 can be opaque and/or transparent
such that this portion of the lens 112 fully and/or partially
blocks, masks, and/or shapes the boundary of the light
emanating from the light source 108. The opaque and/or
transparent portion can be formed using a masking layer
(e.g., paint, IML) applied to the lens 112. Likewise, the
masking/shaping of the light emanating from the light
source 108 can be accomplished by use of a secondary
component or material applied to the lens 112 or otherwise
positioned between the light source 108 and the cover
material 114. It 1s contemplated that one or more light
directing films can be disposed in the path of the light
emitted from the light source 108. For example, a light
directing film can be provided between the light source 108
and the lens 112, e.g., adjacent the light source 108, adjacent
the inner and/or outer surface 130, 132 of the lens 112. In the
illumination system 100 of FIGS. 1-5, a light directing film
can additionally and/or alternatively be provided adjacent
the light guide 106 (e.g., at the outer surface of the light
guide 106). One or more light diffusing films and/or light
enhancing films can also be disposed 1n the path of the light
emitted from the light source 108. For example, a light
diffusing and/or enhancing film can be provided between the
light source 108 and the lens 112, e.g., adjacent the light
source 108, adjacent the inner and/or outer surface 130, 132
of the lens 112. In the illumination system 100 of FIGS. 1-5,
a light difflusing and/or enhancing film can additionally
and/or alternatively be provided adjacent the light guide 106
(e.g., at the outer surface of the llght guide 106). An example
light guide system including various light lenses, diffusing
films, and/or enhancing films 1s described i U.S. Patent
Publication No. 2016/0025281, which 1s herein incorporated
by referenced 1n 1ts entirety.

In either embodiment, a cover material 114 1s provided
covering the outer surface 130, 132 of the lens 112 and at
least a portion of the outer surface of the steering wheel rim
104. Example steering wheel assemblies including a lighted
surface on the rim that 1s covered with a cover matenal are
described 1n U.S. Pat. Nos. 7,934,439 and 8,136,425, which
are herein icorporated by referenced 1n their entireties. As
described above, the cover material 114 1s used to prevent
components of the illumination system 100 from being
visible by the occupant from the exterior of the 1llumination
system 100. For example, the cover material 114 prevents
the light guide 106, the light source 108, and the lens 112
from being visible when the light source 108 1s not 1llumi-
nated. Stmilarly, the cover material 114 also prevents a seam
between the edge of the lens 112 and the rim 104 from being
visible at any time. As such, the steering wheel appears to
the occupant as a non-lit rim, with no visible indication of
the internal 1llumination system components and no visible
indication that the steering wheel assembly 1s different than
any standard steering wheel assembly without an 1llumina-
tion system. However, as described in more detail below,
when the light source 106 1s illuminated, the emitted light
passes through the cover material 114 and 1s visible to the
occupant while the remaining internal i1llumination system
components remain concealed.

The cover material 114 can include translucent and/or
transparent portions that allow light emitted from the light
source 108 to pass through the cover material 114 while
preventing visibility of the internal illumination system
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components. When the light source 108 1s 1lluminated, light
1s transmitted through the housing and towards the lens 112,
passing through the lens 112 to the cover material 114. When
a light guide 106 1s used, as 1n FIGS. 1-3, the light source
108 15 1lluminated and the light guide 106 transmuits the light
from the light source 108 and through (at least a portion of)
the outer surface of the light guide 106.

The light then passes through the transparent and/or
translucent portions of the cover material 114 and exits the
steering wheel assembly. The cover material 114 can also
include opaque portions that block light emitted from the
light source 108 from passing through the cover material
114. For example, the opaque and transparent/translucent
portions can be used to form graphics, logos, or other unique
patterns visible when the light source 106 1s 1lluminated. The
cover material 114 can be composed of at least one of a
translucent natural leather material, a translucent artificial
leather material, and/or a translucent fabric material. In
some examples, the cover material 112 1s composed of thin
leather.

The cover material 114 can be used to diffuse or direct the
light emitted from the light source 108. For example, the
cover material 114 can prevent the occupant from experi-
encing hot spots (undesirable areas of increased light inten-
sity) or glare from the emitted light. Additionally, the cover
material 114 can include a texture or surface treatment on the
inner or outer surface of the cover material 114. The texture
or surface treatment alters the light passing through the
cover material 114. For example, the texture or surface
treatment can be used to diffuse or direct the emitted light
and prevent the occupant from experiencing glare or hot
Spots.

As 1llustrated 1 FIGS. 1, 3, and 6-7 the light source 108
can be disposed adjacent at least one end of the light guide
106. In this example, light emitted from the light source 108
1s projected into the side/end of the light guide 106 and then
directed (via the light guide 106) towards the outer surface
of the light guide 106 and the lens 112. FIG. 6 1llustrates a
perspective view of the light guide 106 of FIG. 1. As
provided in FIGS. 1 and 6, the light source 108 1s positioned
adjacent a first end 122 of the light guide 106. FIG. 7
illustrates a perspective view of the light guide 106 of FIG.
3. As provided 1n FIG. 7, the light source 108 1s positioned
adjacent both the first and second ends 122, 124 of the light
guide 106.

As 1llustrated in the illumination system 100 of FIG. 8, the
light source 108 i1s positioned to fire (e.g., 1lluminate)
towards the front surface (passenger facing surface) of the
steering wheel assembly. In addition, i1llumination system
100 allows for the use of multiple housing 102 segments,
light sources 108 and/or light guides 106 positioned around
the steering wheel rim 104. As illustrated 1n FIGS. 8-12, the
example 1llumination system 100 can include multiple light
sources 108 positioned along the rim 104 of the steering
wheel assembly. Each of the light sources 108 can be
coupled to corresponding PCBs 110 for controlling their
operation. Alternatively, the light sources 108 can be
coupled to a single PCB 110 for controlling their operation.
Regardless of whether a single PBC 110 1s used or multiple,
it 1s contemplated that the operation of each of the individual
light sources can be separately controlled. Individual control
of the light source 108 mmproves the occupant’s visual
experience by controlling the brightness and clarity of the
emitted light. It also allows for customized display options
including stationary or moving text, light eflect, pattern,
logo, graphic or other unique light display. Example con-
trolled light sources 108 for communicating with vehicle
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occupants are described 1n U.S. Pat. Nos. 8,296,012, 9,308,
856, 9,308,857, 9,520,061, 9,580,012, and U.S. Patent Pub-
lication Nos. 2016/0200246, 2016/0200343, which are
herein incorporated by reference.

FIGS. 13-15 illustrate the exterior of the steering wheel
assembly/rim 104 as visible to a vehicle occupant including
various lighting designs that the light source 108 can cycle
through. FIG. 13 illustrates the steering wheel assembly/rim
104 where the light source 108 1s not illuminated. As
described above, when the light source 108 1s not 1llumi-
nated the steering wheel appears to the occupant as a non-lit
rim, with no visible indication of the internal illumination
system components and no visible indication that the steer-
ing wheel assembly 1s diflerent than any standard steering
wheel assembly without an illumination system. As
described above, by using multiple, individually controlled
light sources 108, preferably firing directly toward the
occupant, as 1n FIGS. 8-12, various stationary and/or mov-
ing patterns of the emitted light can be achieved. FIGS. 14
and 15 provide example i1llumination patterns of the light
source 108. FI1G. 14 illustrates the steering wheel assembly/
rim 104 with a red colored, bar-shaped pattern displayed on
a portion of the rim 104. FIG. 15 illustrates two green
colored, bar-shaped patterns including a gradual/gradient
fade 1n brightness toward the center of the rim. While these
two patterns and colors are illustrated, it 1s contemplated that
various other colors, patterns, shapes, and/or animations can
be displayed using illumination system described herein.

The mvention claimed 1s:

1. An 1llumination system for a steering wheel assembly
of a vehicle, the illumination system comprising:

a housing coupled to a rim of the steering wheel assembly;

a visible light source disposed adjacent the housing and
emitting visible light through an opening 1n the hous-
Ing;

a lens covering the opening in the housing, an inner
surface of the lens disposed adjacent the opening in the
housing;

a cover material covering an outer surface of the lens and
at least a portion of the rim, the cover material includ-
ing at least one of a translucent portion, a transparent
portion, or combinations thereof, wherein the lens is
not visible through the cover matenal;

wherein visible light emitted from the visible light source
passes through the transparent translucent portions of
the cover material.

2. The 1llumination system of claim 1, wherein the cover

material includes opaque portions.

3. The 1llumination system of claim 1, wherein the cover
material includes at least one of a translucent leather mate-
rial, a translucent artificial leather material, and a translucent
tabric material.

4. The 1llumination system of claim 1, wherein the trans-
lucent portion and transparent portion of the cover material
are not visible until the visible light source 1s 1lluminated.

5. The 1llumination system of claim 1, wherein the visible
light source, the housing, and the lens are not visible through
the cover material.

6. The 1llumination system of claim 1, where any seam
between an edge of the lens and the rim of the steering wheel
assembly 1s not visible through the cover matenal.

7. The illumination system of claim 1, further including:

a light guide received within the housing, the visible light
source disposed adjacent the light guide,

wherein the visible light source 1s disposed adjacent at
least one of a first end and a second end of the light
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guide, the visible light source emitting visible light
through the light guide and out an outer surface of the
light guide,

wherein the inner surface of the lens 1s disposed facing the
outer surface of the light guide such at least some of the
light emaitted from the outer surface of the light guide
1s directed toward the lens.

8. The 1llumination system of claim 7, wherein the light
guide and the housing have a corresponding arcuate shape,
the arcuate shape of the housing and light guide correspond-
ing to an arcuate shaped portion of the rim.

9. The 1llumination system of claim 1, wherein the visible
light source 1s thermally coupled to a frame of the steering
assembly such that the frame transters heat from the visible
light source toward the frame.

10. The illumination system of claim 1, wherein the lens
1s translucent.

11. The illumination system of claim 1, wherein at least a
portion of the lens 1s opaque.

12. The illumination system of claim 1, further compris-
ing one or more light directing films disposed 1n a path of the
light emitted from the visible light source.

13. The illumination system of claim 1, further compris-
ing at least one of a light diffusing film a light enhancing
film, or a combination thereof, disposed 1n a path of the light
emitted from the visible light source.

14. The i1llumination system of claim 1, further compris-
ing at least one masking layer coupled to the lens, the
masking layer at least partially blocking and at least partially
shaping a boundary of the light emitted from the visible light
source.

15. The illumination system of claim 1, further including
a second housing coupled to the housing, the second housing
positioned around a circumierence of the rim of the steering
wheel assembly from the housing.

16. The illumination system of claim 1, further compris-
ng:

a plurality of housings coupled to a front surface of the
rim, wherein opposing ends of each of the plurality of
housings are coupled an adjacent housing such that the
plurality of housings fully encircle a circumference of
the rim.

10

15

20

25

30

35

40

10

17. The 1llumination system of claim 16, wherein the
opposing ends of the plurality of housings are bonded
together using at least one of a mechanical and a chemical
fastener.

18. The 1llumination system of claim 17, wherein the
bonded opposing ends of the plurality of housings are
sanded after being bonded together to prevent appearance of
a seam being visible through the cover material.

19. The illumination system of claim 1, wherein the
housing has an arcuate shape corresponding to an arcuate
shaped portion of the rim.

20. The illumination system of claim 1, wherein the
visible light source includes a plurality of individually
controlled light sources positioned around at least a portion
of a circumierence of the rim of the steering wheel.

21. An 1llumination system for a steering wheel assembly
of a vehicle, the illumination system comprising:

a housing coupled to a rim of the steering wheel assembly;
a light guide received within the housing;

a visible light source disposed adjacent an end surface of
the light guide and emitting visible light through the
light guide and out an outer surface of the light guide;

a lens provided over the light guide, an inner surface of
the lens disposed facing the outer surface of the light
guide,

a cover material covering an outer surface of the lens and
at least a portion of the rim, the cover material includ-

ing at least one of a translucent portion, a transparent
portion, or a combination thereof;

wherein the light guide transmits visible light from the
visible light source through at least a portion of the
outer surface of the light guide, and the light from the
outer surface of the light guide passes through the lens
and the transparent and translucent portions of the
cover material,

wherein the translucent and transparent portions of the
cover material are not visible until the visible light
source 1s 1lluminated.
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